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Hair on lizards?
The emergence of hair was important for protection and 
homeothermy and therefore critical for the evolution of 
mammals. Although this mammalian feature appeared to 
have evolved following the divergence of the therapsid 
lineage from the sauropsid lineage via the modification of 
scales, no paleontological evidence for intermediate forms 
has been identified. Eckhart and colleagues recently used 
comparative genomics to search for new homologues of hair 
keratins, which are the main constituents of the hair shaft. 
Keratin orthologues were identified in both the green anole 
lizard (Anolis carolinensis) and the chicken. The cysteine-
rich nature of these proteins supports a functional similarity 
to the mammalian keratins that form hard, rigid structures. 
These findings suggest a shift in the evolution paradigm—
cysteine-rich α-keratin structural proteins occurred in the 
last common ancestor of all extant amniotes, remained func-
tional in sauropsids, and were highjacked for hair formation 
in mammals. (Proc Natl Acad Sci USA 105:18419–23, 2008)
One cell is enough
Studies of transplantation of human cancer cells into non-
obese diabetic/severe combined immunodeficiency mice 
have previously revealed that only rare human cancer cells 
form tumors. Quintana and colleagues, however, demon-
strated that modifications of the xenotransplantation assays 
radically increased the detectable frequency of melanoma 
cells with tumorigenic potential. In this system, injections of 
single, unselected melanoma cells resulted in the formation 
of tumors in 27% of cases. Thus, in some human cancers, 
such as melanoma, tumorigenic cells appear to be quite 
common. Interestingly, no discernible differences in pheno-
type between tumorigenic and nontumorigenic cells were 
identified upon examination of 15 cell-surface markers on 
these melanoma cells. The frequency (common or rare) of 
cells with tumorigenic potential is important with regard not 
only to the cancer stem-cell model but also to the design of 
therapies to target either a stem cell population or the great-
er bulk cancer cell population. (Nature 456:593–8, 2008)
Halt the aging process
The shortening of telomeres is a characteristic of aging, 
and the activity of telomerase, which maintains telomere 
length, appears to be rate limiting for the mammalian life 
span. The precise role of telomerase in aging in vivo, how-
ever, has not been extensively studied because increased 
levels of this factor promote cancer. Recently, Tomás-Loba 
and colleagues generated mice that constitutively express 
the catalytic component of telomerase, telomerase reverse 
transcriptase (TERT), in the presence of enhanced expres-
sion of the tumor suppressors p53, p16, and p19ARF, which 
confer cancer resistance. In these mice, Tert expression sig-
nificantly delayed aging and extended the median life span 
of the animals. The authors also observed improved fitness, 
including neuromuscular coordination and glucose toler-
ance, as well as more efficient epithelial barrier function. 
These observations reveal that TERT delays aging in this 
cancer-resistant mouse model. (Cell 135:609–22, 2008)
Orienting the spindle
Cdc42 is involved in the generation of cell polarity in organ-
isms ranging from yeast to humans. The downstream target 
Par6 was identified in the control of microtubule orientation, 
although other roles for Cdc42 in cell division have been 
suggested. Although not required for random migration, this 
factor appears to be essential for orienting polarity to an 
external cue. To further examine the role of Cdc42 in devel-
opment, Jaffe and colleagues utilized a three-dimensional 
cell culture system in which intestinal epithelial Caco-2 
cells form fully polarized cysts. Cdc42 was not required 
for the formation of an apical surface but was required to 
position this apical surface with respect to the formation of 
three-dimensional structures. Depletion of Cdc42 resulted 
in spindle misorientation, disruption of cleavage furrow ori-
entation, and mislocalization of the midbody during cytoki-
nesis. Together, these results indicate that Cdc42 controls 
spindle orientation to position the apical surface during cell 
division. (J Cell Biol 183:625–33, 2008)
An SCC bull’s-eye
Laminin-322 plays a critical role in the progression of human 
squamous cell carcinoma (SCC), a prevalent, invasive neo-
plasm that arises in many tissue types. Therapies to treat SCC 
have not been particularly successful to date. Laminin-322 
would therefore appear to be an ideal target for the devel-
opment of antitumor therapies; however, this protein is also 
essential in maintaining epithelial–mesenchymal cohesion 
in normal tissues. Fortuitously, the laminin-322 α3 chain 
undergoes proteolytic cleavage to remove G45 repeats short-
ly after secretion. Using this fact to their advantage, Tran and 
colleagues discovered that laminin-332 G45 is expressed 
in human SCC tumors but not in normal tissue samples. 
Transgenic expression of laminin-322 lacking G45 revealed 
that this domain is required for Ras-driven SCC tumorigen-
esis in vivo. Importantly, treatment with antibody specific to 
the laminin-332 G45 fragment inhibited this tumorigenesis 
via inhibition of proliferation and enhanced apoptosis with-
out affecting normal tissue adhesion. Thus, laminin-322 G45 
is an attractive target for the development of anticancer strat-
egies in SCC patients. (Cancer Res 68:2885–94, 2008)
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